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CLAJMS 

Please enter the firilovnng claims (daims 

1. (currently amended) A niemoiy airay that simultaneously reads and writes different addresses 
of the same memory arr^, comprising: 

a plurality of memory cells arranged in two equally sized anays blocks, each memory 
ceU having a separate read and write port, wherein each port is coupled to a wordline that 
activates the monofy cells, and a bitline that transfers data to or from said memoiy cells; 

read bitlines and write bitlines respectively connected to a read and write port of each 
memory ceil along a column of each of said fiR«ys blocks; 

read wordlines and 'wite wordllnes re^ectively connected to the read and write ports of 
each memoiy cell along a n>w of each of said maya btedgf ; and 

a row of differential sense amplifiers located between the two blficka wherein one sense 
amplifier is provided for each column of said afrays blocks, and wherein each biUine from the 
first block m«y being respectively attadied to a first input terminal of the cone^nding 
difFoential sense amplifier, and each read bitline fix)m the second block may bdng respectively 
attadied to a second input ttsmiinal of the conresponding differential sense amplifier; eachwritQ 
bitline in the first block cnnviectinp the write bitline in the second block in the same cnliimn 
enabling a simultaneous read and write bv activating the read wordhne from the first block, th^ 
write wordline from either t he first or the second hlocliL and the write bitlines traversing hnth 
blocks, said anangement reiailting in t ransforminp noise oouoKng from the wri te hitlin^ ^t.^ 
read bitlines into common mode noise that is rejected bv said differential sense amplifieni and 

a means for driving ;i write bitline in sai d first block and a write bitline in said sRce fnA 
block in the same direction to create said common mod e noise in a read bitline in said first block 
and a read bitline in said second block 
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2. (currently amended) The memory array of claim 1 wherein a tow of referan ce ceiu in ^rh r.f 
said two blocks i$ ponqecttid to a reference wordlinft and to ^ i d read hitime^ and T^dierein wh^ 
said r^rence wpr^ine is activated, said re ad bitline cr^rpled to said activated referftttftR ^pII 
di$(;iharges to a voltage lftvi>l that is mid-wav between tlif> v,.t ue at which a cell stores a lop ir. 
and a loRic 1, eqablmt? a simultaneous read and write »pftr q tion bv activating said read wnrdl^ rflft 
frpm said firyt block, said reference cell wordline frflm ^> id second block and said writ^ wAfHi;„» 
from said first or said second block and sa i d write bitlines traversing both blocks, resiihiwp i« ^« 
wranRement for transformi ng the noise coupling said wri t e bitline to i«id read hitlina^ intn 
common mode noise that in r<^iected bv said differential mn«« arnpHq^ each write bitlino in 
the first array io conncotod to th e write bitline ia the second anay in the aamo column, enabling 
simuhnncoua read and writii bv activating the rnnd wnrHW ^ o f^nm thiT firrt nrraj'. ih o rcfcronc c 
wordline from the acoond airray, the write wprdlino from cither the firat or the second grxgy mid 
the v,Titc bitlines tmyorsing both amva nn i ri rtrrmp rhmr..,t rnn»i*i^j^ -^ n^ f ^p^j^ ^ 
coupling from the write bitline to the rood bitline into common mode noise that is rcj eeted-by 
s a i d differential senso ompli ifiefs 

3. (currently amended) The memory array of claim 1 wherein a write bitline in the first array 
blodc and in the second arr».y block are respectively driven by a first and second driver having 
the same slew characteristics, said first and second drivers switching simultaneously. 

4. (currently amended) A memoiy array of memory cells* each cell provided with sepame read 
and write peats, compri^g: 

read and write wortilines coupling memory cells along each row of the array, read 
bitlines and write bitlines coupling cells along each column of the anay, and dififerential read 
sense amplifiers arranged in a separate row of the array: 

a read biflino pair with nn a riviri Vmn ^'nnnnntin^ trrmin.il of n difFo rentiol 3onx 
amplifier to a firgt half of the ooUg jJung g oohimn of the array, and a second road bitline 
connecting the second half of the cells along the snmo oolunm of tfao array s 

aSrst row of rcfcrcni s o oolls conncotod to the firot r e ad bitline scgmonts and a oocond row 
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of rofGmnm r^.n<i^nnr,nrtnt^ trr tlif nrffp firl b itli nc jo^ c rtai 

g firat oogmont of g re onu m i l umI bitlinc linldnfl o complcmentttry input of th a 
difforontial oonge amplifiei to a scgmoat of flie read bitline for 

a s econd coemont ofthe ro entrant read bitlinc linking the aocond segment of tho icaj 
N tl ino fin d ortondinfi &m iJ i u Ci st section of tho array orraneod symmetrically about a horizonta l 
tine nf f ho cen t er ofthe army to the aocond Bcgmont of the re cntiant bitline. wfacroin a 
s imuhoncous road and wri t .^ op e rotion io aohio^red by activating a read woidline in the Qm 
section ofthe array oonnoflt cJ tn thn fir-t hitlin^ rnpn»n«t rr^j, ^ ^ T Tpr dlinc in th e :coox id 
portion of tho array, a wiUu wordlino in the firat or tho aocond noction of the aimy a nd-tdHfee 
yffit e bitlinos and all the dil T mo iii iai tsenao omplifict s 



gaid memory array being divided into two eouaHv sized Mnria, ont h each cnhimn fh^^f 
divided into two segments, and configured with a row of «>n se amBlifiera located ahova ftr }^\ ^r,f 
the two blocks- 



a read bitline and a lyrite bitlin e connected to read and write norts resnectivelv oF 
memory cells in each cohimn of each of said blocks, wherein respective wad or write bitlinc i« 
ppe of said blocks th^ sHTT l fi inductor level as the reaneetiva and write bitlinc in ^i^ 
second block: 



an additional conductor formin g a re-CTtrant bitline connected to the read bitline in said 
fir$t block e mending across said second block without connecting to cells in said second block 
for each column, and an aHd itiona^ re-entrant bit l ine eonneeted to the read bitline in said secont^ 
felock extending across said first block with o ut connecting to cells in said first block for each 
column: 



a.<y>nnection from one re^rant biriine ext ending from said first hlnck to a terminal of 
^d differential sens e amplifter l oc a ted adjacent to said first block at an edge of said first block 
opposite to said second Mode for ea<di cc^umn of said arrav: 
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a connection from the read bitltnft in said first blngfe f f ^ a seoonH t^ ,.,.! 
differential amplifier in e«A column in ^^ir^ array; 

^ wn n ectipn t>«itwe>Bn the writ» bitline in said first hlnftly to the hitiine in said spt^^h 
block for each eohimn in siiid wr^ffy, 

wher^iff the read |?it:lines and the re-emrant bitlinea are p Uc ^ on seriarate l^y^^ nf 
connectivity, and 



wherein a voltage siving on the write bitline couples an equivalent noise into the read 
bitline segments connected to the first temii nal of said diffe rential ampli fier, and the read hithnP 
ggSmep^ cpnn ec t ed tp t h e s<;cQnd termi n al of said difyerenrial amplifier for each cohimn . *W 
transforming the noise into said a common mode noise which is rejected by said differential 
sense amplifiers. 



5. (currently amended) The memory anay of claim 4 wherein a_row of reference cells in eac>^ nf 
said tWQ hlqcks connected to a referenc e wordline and the read hitlines. wherein when th<> 
r^erence wordlioe is activated, the read bitline couple d to the activated reference cell discharp eft 
to a voltage level that is micl-wav the valu e at which a cell stores a Inotr Q and a logic 1 enahtinp 
Simultan^us read and write by activating the read wor d line from the first blocki the refer^ ^ 
cell wQrdHne fi-om the second block and the write wordline from either the first or the «^^d 
blQck and the write bttlines traversing both blocks, said a iranaement resulting in tmnRft^ inp 
noise coupling from the write bitline to the read hitli n es into common mode nntge that is rR^ PMt^ 
b^ said differential sense affipljliierff s a i d first and second acctions of the qjray have cooh the first 
and the sooood iscgmontg of said rcH?ntrant rood bitlincs for oooh column of mcmoiy array . 

6. (original) Thememoryairay ofclaim 4 wherein the write bitlines are driven by a row of 
write bitline drivers located along the periphery of the an^. 

7. (original) The memoiy array ofclaim 4 wherein the write bitlines are driven by a tow of 
write bitline drivers located at both the first and second edges of the array, with a first plurality 
of write bitlines connected to the first edge drivers and the remaining to the second edfee drivers. 
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8. (currently amended) The memoiy array of claim 4, wherein Thr rrnd hitlinc- nnd the ro 
en tm n t h itli neo are plgood on acpflfa i e kv ei ^ each bloA U riiviri^^ \nt^ an even ii..mW 
htocHs, ivhgrg each column of each sub-bl o ck has a read bitline omm^eA < i^iA ^n, 
in said sub-block, one write bhline connec t ed to said memory cells of sa id 5aih-hinc> anH ». r^. 
entryit read bitline run ning across said sub- bl ock without cnnnectine tn the memory ce1l.< in 
suip-block, and ., wherei n rea j biUines in one s ub^blncV connect to the re-entrant read hittm^ nf 
conesponding column in adjacent suh-hln^ W 



9. (original) The memoiy ajray of claim 4 wherein the write bitUnes are on the same layer of 
connectivity as the read bitlines 

10. (original) The memory airay of claim 4 wherein the write bitlines are on the same of 
connectivity as the re-entrant bitlines 

1 1 . (original) The memory rnray of claim 4 wherein the write bitlines are on a layer of 
connectivhy which is dififer-snt from either the read bitUnes or the re-entrant bitlines. 

12. (currently amended) A memoiy array of dual port memory cells arranged in an array 
formation comprising: 

memory cells in a row of said airay connected to read wordlines and write wcrdlines, said 
memory cells along a columjn being connected by a read bitline; 

an arrangement of diflferential sense amplifiers having each an input thereof connected to 
a reference voltage, the read bitline connecting aU the memory ceUs along one cohram of the 
array to the second input of corresponding differential sense amplifiw; 

a write bitline provided with re-entrant connections, wherein a first s^ent of a write 
bitline is connected to half tiie ceUs along a column of the array, and a second s^ent of the 
write bitline is connected to the remaining ceils along the same column of the array; 

10/604,994 6 nS920030I19USl 



PAGE 8112 ' RCVD AT 5I31I200J 1:33:26 PM [Eastern DayUgtit Time] ' SVR:USPTO{FXRF-1/0 * DNIS:8729306 ' CSID:845 892 6363 ' DURATION (inm-$s):0342 



MfiY 31 '05 13:37 FR IPLfiU E FISHKILL 845 892 6363 TO 917038729306 P. 09/12 



a write driver connected to and driving the first write bitline segment, and a second write 
driver connected to and driving the second write bitline segment; aiKl 

input circuitry linkiag the write drivers, each driver simultaneously driving te-(M4 from 
sadlS oppoate state at a given slew rate, 

wherein the re-entrant connections link a w rite bitline^ f ^ yiver to the write bitline in one 
blocl<; and a second wpte hitline driver to the write hityne in a second h lodc ^ch th^t An^t.,if 
the calls k m-h gO l umn are coupled to the first driver, and t he remaininft gells are cn»pT<>rf tn 

driver; and wherein the read bitline from one b l ock is connected to the read bitline in the 
second block and is also connected to the inout of a sense amplifier for each column and 
wherein simultaneous read and write oneration& are realized by activating one read wor Hlinft, 
write wordline, the senge amplifiers and all the write bi t line driverii. wherein the writi> ^ ff^^^ff 
drivers operate for each column in a wav that the output v o ltage of the first driver is nf tha 
masaitude and 18(y out-of nhase from the output voltape o f the second driver, and wheratn 
g hcn the voltage on the write bitKne changes, no noifta i s Cbuoled from the write bitlineg tn th« 

13. (original) The memory airay of claim 12 wherein tnie and complement write drivers are 
positioned at opposite ends of the array and the airangement of differential sense amplifiers is 
placed at the periphery of said array. 

14. (canceled) 

1 5. (original) The memory iirray of claim 14, wherein the re-entiant connections an positioned 
in a connecting layer that coincides with that of the read bitlines. 

16. (original) The memory array of claim 14, wherein the write bitUne connections are 
positioned in a connecting layer that coincides whh that of the read bitlines 

17. (original) The memory sirray of claimM, wherein the read bitKncs connections are 
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positioned in a connecting layer that differs from that of the re-entrant or the write bitlines. 

18. (original) The memory array of claim 14, wherein a plurality of pairs of true and 
complement write drivers are located on one side of said airay, and the remaining pairs of true 
and oon^Iement drivers are located on a second side of said array. 

19. (new) The memory array of claim 14 wherein each block is divided into an even number of 
sub-blocks, where each column of each sub-block has one bitline connected to said memoij 
cells in said sub-block, one write bitline connected to said memoiy cells of said sub-block and a 
re-entrant write bitline mnning across said sub-block without connecting to the memory cells in 
said sub-block; and wherein write bitlines in one sub-block connect to the re-entrant write 
bitlines of a corresponding column in adjacent sub-blocks. 
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